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Introduction
Definition and Prevalence of Traumatic Brain Injury
Traumatic brain injury (TBI) occurs when an impact or a force-
ful motion of the head results in a brief alteration of mental
status, such as confusion or disorientation, loss of memory 
of events immediately before or after the injury, or brief loss
of consciousness. Transportation accidents, falls and striking
or being struck by something are the major causes of TBI
(National Center for Injury Prevention and Control, 2003). TBI
is a devastating injury and is a significant health problem glob-
ally. Approximately 1.4 million people sustain a TBI in the
United States each year (National Center for Injury Prevention
and Control), and TBI accounts for 1 million hospital admissions
in Europe (International Brain Injury Association, n.d). Mild
TBI (mTBI) accounts for at least 75% of all TBIs in the United
States. The number of people who experience post-concussion
symptoms after mTBI is quite high. Rimel et al. (as cited in
Emanuelson, Andersson-Holmkvist, Bjorklund, & Stalhammar,
2003) reported that 80% of patients experienced post-concussion
symptoms after mTBI. These residual symptoms or post-
concussion syndrome (PCS) is a potential consequence of
mTBI, which significantly impair the health-related quality of
life and functional independence of patients with TBI. Despite
the high prevalence, there is little agreement on the nature,
aetiology, treatment and recovery rate of PCS after mTBI.
According to Carroll, Cassidy, Holm, Kraus, and Coronado
(2004), the definitions of mTBI used by researchers, clinicians
and investigators vary significantly. Some incorporate Glasgow
Coma Scale scores, though the spectrum definitions also vary.
Some include loss of consciousness or amnesia, but the length
of altered consciousness varies. The suggested definition of
mTBI by Carroll et al. (p.115) is: “…mTBI is an acute brain
injury resulting from mechanical energy to the head from
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external physical forces. Operational criteria for clinical iden-
tification include: (i) 1 or more of the following: confusion 
or disorientation, loss of consciousness for 30 minutes or less,
post-traumatic amnesia for less than 24 hours, and/or other
transient neurological abnormalities such as focal signs,
seizure, and intracranial lesion not requiring surgery; (ii)
Glasgow Coma Scale score of 13–15 after 30 minutes post-
injury or later upon presentation for healthcare. These manifes-
tations of mTBI must not be due to drugs, alcohol, medications,
caused by other injuries or treatment for other injuries (e.g.
systemic injuries, facial injuries or intubations), caused by
other problems (e.g. psychological trauma, language barrier
or coexisting medical conditions) or caused by penetrating
craniocerebral injury.”
Definition and Prevalence of PCS
There is no universally agreed definition of PCS, and it is dif-
ficult to define medically since many of its symptoms are
subjective (Hall, Hall, & Chapman, 2005). Several different
sets of diagnostic criteria have been commonly used in defin-
ing PCS, including that of the American Psychiatric Associa-
tion, the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV), and the International Classification
of Diseases (ICD-10). Therefore, the prevalence rates of PCS
may vary between studies, so it is difficult to determine the
true prevalence of PCS given the differences in the diagnostic
criteria used. In general, PCS is a constellation of self-reported
symptoms that occur after TBI. As depicted in Table 1, the
symptoms are usually grouped into three categories: physi-
cal/somatic complaints; cognitive complaints; and psycholog-
ical/affective complaints (Hall et al.; McAllister & Arciniegas,
2002; Ryan & Warden, 2003).
Factors related to the development of PCS include: (a)
organic factors, e.g. positron emission tomography scans have
shown reduced rates of glucose utilization in those with PCS
(Solomon, 2001 as cited in Carr, 2007); (b) neuropsychological
factors where impaired working memory and verbal memory
found at initial assessment were associated with a high risk of
PCS (Bazarian & Atabaki, 2001 as cited in Carr, 2007); (c)
psychological factors where patients with stronger beliefs that
mTBI will have serious negative consequences were associ-
ated with PCS (Whittake, Kemp, & House, 2007); and (d) lit-
igation cases where malingering and exaggerated symptoms
were present in people involved in legal cases (Anderson,
Heitger, & Macleod, 2006). Regardless of the aetiology of
PCS, there is a need for a treatment model to assist patients in
resolving their symptoms of PCS.
Ryan and Warden (2003) indicated that post-concussion
symptoms frequently resolve within 1 month, but some patients
may experience these symptoms for years after the mTBI.
McAllister and Arciniegas (2002) indicated that the symp-
toms may persist up to 6 months after injury. Hall et al. (2005)
reported that 7–15% of patients continue to experience symp-
toms 1 year following injury. Willer and Leddy (2006) reported
that 10% will display signs and symptoms of concussion past
the usual period. Emanuelson and colleagues (2003) found
that those who suffer from post-concussion symptoms have
significantly lower health-related quality of life, as well as a
lower Short Form-36 Health Survey score.
Treatment of PCS
In many reports in the literature, apart from medication, edu-
cation, support and reassurance, graded increase in activity
and cognitive restructuring tend to be the most commonly
employed treatment approaches to mTBI and PCS (Andersson,
Emanuelson, Bjorklund, & Stalhammar, 2007; Davies &
McMillan, 2005; Ghaffar, McCullagh, Ouchterlony, &
Feinstein, 2006; Mittenberg & Burton, 1994; Paniak, Toller-
Lobe, Durand, & Nagy, 1998; Ponsford et al., 2002; Wade,
Crawford, Wenden, King, & Moss, 1997; Wade, King, Wenden,
Crawford, & Caldwell, 1998). Willer and Leddy (2006) indi-
cated that neurocognitive rehabilitation therapy is also used
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Table 1. Post-concussion symptoms
Physical/somatic Psychological/affective Cognitive 
Headache Depression Memory deficits
Dizziness Anxiety Difficulty in learning
Noise sensitivity Irritability Difficulty with reasoning
Light sensitivity Apathy Executive function deficits
Tinnitus Emotional lability Attention/concentration deficits
Visual disturbances
Fatigue
Lost or altered sense of smell and taste
Insomnia
MANAGEMENT OF PCS
for brain-injured patients. Nonetheless, there is no conclusive
evidence of the efficacy of any of the suggested treatment
approaches in improving outcome. Given the potentially long-
term morbidity associated with persistent PCS, the efficacy 
of treatment approaches to this international health problem 
is critical. The aim of this paper was to review randomized
controlled trials published between 1998 and 2008 in order 
to assess the effectiveness of management strategies used for
PCS after mTBI.
Methods
Literature Search
The primary means of identifying studies to be included in
this review was by an electronic search of the Cumulative Index
to Nursing and Allied Health Literature (CINAHL; OVID SP),
MEDLINE, and the Cochrane Library (The Cochrane Register
of Clinical Trials). Search terms included “mild traumatic
brain injury”, “post-concussion syndrome”, “post-concussion
symptoms”, and “mild head injury”, which were combined
with the terms “treatment”, “intervention”, “therapy” and
“rehabilitation” using the Boolean operator “AND”. Given the
limited number of reports on the management of PCS found
by this method, the additional strategy of citation tracking of
potentially to-be-reviewed articles was employed. Potential titles
were retrieved and available abstracts were reviewed. Unpub-
lished reports were not examined and only studies published
in the English language were considered.
Study Selection
Two stages of screening were conducted: stage 1—exclusion
screening; stage 2—inclusion screening. During stage 1 (exclu-
sion screening), the titles and abstracts of each retrieved article
were examined, and the exclusion criteria applied. The exclu-
sion criteria were: (a) not TBI; (b) not post-concussion syn-
drome/symptoms; (c) not interventions/treatment/management;
(d) paediatric patients; (e) pharmacological intervention; (f) case
report; and (g) not in the English language. It was important
to extract only randomized controlled trials because random-
ized controlled design with proper concealment of allocation
to intervention groups is considered to be the ideal method
(Carroll et al., 2004). If any of the exclusion criteria were met
with certainty, the study was not included. For articles that
were not excluded during this process, the full-length article
was retrieved and reviewed.
During stage 2 (inclusion screening), the full-length articles
were re-examined against the inclusion criteria, which were:
(a) published between 1998 and 2008 (in order to obtain current
studies and up-to-date evidence-based practice); (b) randomized
controlled study; (c) post-concussion syndrome/symptoms;
and (d) treatment/management of post-concussion symptoms.
Given that the objective of this review was to assess the effec-
tiveness of management strategies for PCS after mTBI, only
the randomized controlled studies that described PCS man-
agement were subjected to evidence-based review. In consid-
eration of the heterogeneous nature of TBI and the fact that
only a few randomized controlled trials on the management of
PCS have actually been conducted, none of the studies were
excluded on the basis of their methodological quality.
Data Extraction and Synthesis
Data extraction from each eligible study was performed using
a data collection form that I had designed (Table 2). The details
that were collected from the included articles were study design,
patient characteristics, type of intervention, control treatment,
outcome measure, and results. The collected information was
organized in a table format with narrative synthesis of the
findings to describe the consistencies and discrepancies of 
the management strategies of PCS among the studies, as well
as the effectiveness of the interventions.
Assessment of Methodological Quality
The articles that met all the inclusion criteria were qualita-
tively assessed using a tool designed by The Public Health,
Research and Education Development Program (Effective
Public Health Practice Project of the Public Health Research,
Education and Development Program, n.d.). The tool was
divided into various components that included selection bias,
study design, confounders, blinding, data collection methods,
withdrawal and dropouts, intervention integrity, and analyses.
For each component, a rating of “strong”, “moderate” or “weak”
was assigned to the study based on a standard scheme. Using
these ratings, an overall quality score was assigned to each
study and then compared within the selected articles.
Results
A total of 301 articles on the intervention of mTBI were found
from CINAHL, MEDLINE and the Cochrane Library data-
base together with citation tracking. The article titles and/or
abstracts were reviewed in stage 1 (exclusion screening), and
the exclusion criteria applied to narrow down the number of
studies. In stage 2 (inclusion screening), the abstracts and/or
outcome measures of the articles that remained after stage 1
were further examined, which left eight studies that met the
inclusion criteria for PCS. Only three of these eight studies
were randomized controlled trials related to PCS as a result of
mTBI, and that were published between 1998 and 2008; these
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three were finally selected for review. The Figure provides an
overview of the search strategy, selection criteria and process.
Discussion
Study Characteristics
All three selected studies were rated as “strong” in qualitative
assessment (Andersson et al., 2007; Ghaffar et al., 2006; Wade
et al., 1998). Their study designs were all randomized, so par-
ticipants were more likely to be representative of the target
population, and each study participant had the same chance 
of receiving the intervention. Andersson et al. purposefully
randomly allocated subjects to the treatment and control
groups in a 2:1 ratio in order to obtain more information about
the rehabilitation treatment. The treatment and control groups
were demographically comparable within each of the studies,
which minimized the attribute effect on the research out-
comes. All assessors in the studies were blinded to whether
participants were in the intervention or control group, which
protected against detection bias. However, due to the ethical
issue of ensuring the safety of participants, it was difficult to
blind the participants and not inform them about and provide
them with necessary intervention; therefore, none of the par-
ticipants in the studies were blinded to the research purpose
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Objective
Assess effectiveness of management strategies for post-concussion 
syndrome (PCS) after mild traumatic brain injury (mTBI) 
Study selection
Stage 1—exclusion screening 
• not TBI, not PCS, not post-concussion symptoms 
• not intervention/treatment/management
• paediatric patients
• pharmacological intervention
• case report
• not published in English
Stage 2—inclusion screening
• RCTs published between 1998 and 2008
• Management of PCS is described 
Data sources
• Electronic database search
 – CINAHL
 – Cochrane
 – MEDLINE
• Citation tracking
Outcome: 301 articles
Included for review: 3 RCTs 
Potentially relevant publications extracted for review
Outcome: 8 articles
Excluded: 293 articles
Titles and/or abstracts reviewed,
exclusion criteria applied; full text
evaluated if necessary
Abstracts and/or outcome
measures further examined,
inclusion criteria applied; full text
evaluated if necessary
Excluded: 5 articles 
Figure. Overview of search strategy, selection criteria, and process.
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and question. Although there were not too many assessment
batteries available to specifically assess the functional abili-
ties and/or symptoms related to PCS, the authors of the three
selected studies were able to choose valid and reliable collec-
tion tools and use them as outcome measures for their studies.
It was not unexpected that there would be withdrawals and
dropouts from each of the studies, but only Andersson et al.
used intention-to-treat analysis to deal with the withdrawals,
possibly due to the high non-compliance rate with treatment
in their study.
Outcome Measures
Both Ghaffar et al. (2006) and Wade et al. (1998) assessed the
outcomes of the interventions on subjects 6 months post-injury,
whereas Andersson et al. (2007) assessed their subjects 1 year
after injury. The longer study period probably accounted for
the high dropout rate and non-compliance with treatment in
Andersson et al.’s study. Each of the reviewed studies used
more than one outcome measure to document their results, but
none of the measures was exactly the same, with the excep-
tion of the Rivermead Head Injury Follow-up Questionnaire,
which was used by both Ghaffar et al. and Wade et al. The
assessment tools that were used in the reviewed studies cov-
ered all three categories of physical, cognitive, and psycholog-
ical/affective symptoms of PCS. It was noted that Wade et al.
used broader and more general assessment tools to assess all
three categories of symptoms compared to the other two stud-
ies. Ghaffar et al. used more specific assessment batteries,
such as WASI-III and Symbol-Digit Modalities Test and Reaction
Time, to assess the cognitive aspect of PCS patients, and
Andersson et al. tended to focus more on social integration
and functional independence with the use of the Role/Job
Satisfaction/Interest Checklist and Life Satisfaction/Community
Integration Questionnaire.
Interventions and Results
While there is a range of management strategies for the symp-
toms of PCS, the reviewed studies actually used a similar
approach to manage their mTBI subjects. The interventions
used in all three studies mainly focused on education, sup-
port/reassurance, provision of coping strategies, ongoing
advice and regular follow-up visits. Education included pro-
viding oral information, counselling, and encouragement
(Andersson et al., 2007). Patients were reassured that prob-
lems after injury were common and would probably disappear
within a few months. Coping strategies taught included the
introduction of structured daily activities and keeping a diary.
Advice on gradual return to a normal level of activities and
information sheets were provided. The duration of intervention
in the studies of Ghaffar et al. (2006) and Wade et al. (1998)
was 6 months, while it was 12 months in Andersson et al.’s
study. However, Andersson et al. and Ghaffar et al. empha-
sized the importance of multidisciplinary treatment and tailor-
made interventions. Interestingly, these two studies obtained
the same result of no statistical differences between the treat-
ment and control groups with regard to the effectiveness of
the interventions on their outcome measures. On the other
hand, Wade et al. used more generic interventions in all par-
ticipants in the treatment group, and found statistically sig-
nificant improvements in the treatment group regarding the
severity of post-concussion symptoms and social disability.
On further detailed review of the results of each outcome
measure in Andersson et al.’s study, it was noted that there 
was a statistically significant improvement in the single item
“physical health” of the Life Satisfaction Questionnaire, and
increased activity for the category “participants in organiza-
tions” in the intervention group, which were not found in the
control group.
Nevertheless, there were discrepancies in the treatment
outcomes among the three studies. Wade et al. (1998) found
that specialist follow-up and early provision of information,
support and advice on managing post-concussion symptoms
led to an improvement in daily social functioning and a reduc-
tion in PCS symptoms. But in the studies of Andersson et al.
(2007) and Ghaffar et al. (2006), no statistically significant
improvement in functional independence was found in the
treatment group. Not only was there no statistically significant
improvement in the intervention group of Andersson et al.’s
study, there were statistically significantly decreased activities
for 7 of the 15 grouped items in the Interest Checklist in the
intervention group, but for only 2 items in the control group.
Together with the statistically significant impairment in the
item “recognition at work” for the intervention group and no
change for the control group in the Job Satisfaction Checklist,
it seems that the provision of education and early treatment 
to the intervention group inadvertently enhanced patients’
consciousness of their symptoms and increased possible 
disability.
Limitations of the Selected Studies
All three studies were rated as “strong” in qualitative assess-
ment (Andersson et al., 2007; Ghaffar et al., 2006; Wade et al.,
1998) and there were only a few limitations found within
them. The first limitation is the diagnostic criteria or defini-
tion of mTBI used in the studies by which subjects were eval-
uated for study inclusion. Wade et al. did not even mention
which diagnostic criteria or definition of mTBI was used.
Andersson et al. and Ghaffar et al. used the mTBI definition
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of the American Congress of Rehabilitation Medicine. This
possibly led to the different results observed between Wade 
et al.’s study, and those of Andersson et al. and Ghaffar et al.;
the results of each study may not be comparable. The second
limitation is to do with the outcome measures used. Given the
heterogeneous nature of brain injury, treatment of PCS depends
on the specific symptoms presented by the patient, and the
outcome measures chosen should be specific to the deficit.
None of the measures used was exactly the same, except for
the Rivermead Head Injury Follow-up Questionnaire that was
used by Ghaffar et al. and Wade et al. The third limitation
found is related to the services provided to the control group.
The control group in the studies of Andersson et al. and Wade
et al. continued to have access to the existing standard hospi-
tal services, but the authors did not provide any details of the
services so provided, which may possibly be a confounding
factor to the study results.
Limitations of Review
There were a few limitations in this systematic review. Only
studies published between 1998 and 2008 were included, so
randomized controlled trials that were done before 1998 were
excluded. Thus, significant findings from influential studies
published before 1998 may have been missed. Only three elec-
tronic databases were searched, so this review is not represen-
tative of all the available relevant literature, and so may not
have truly evaluated the effectiveness of management strate-
gies for PCS. Finally, this review only included mTBI patients
with PCS, but such symptoms can also occur after moderate
to severe injuries (Ryan & Warden, 2003).
Conclusion
Early education and provision of information are suggested to
be useful interventions for PCS (Davies & McMillan, 2005),
and were found to be effective in Mittenberg and Burton’s
(1994) survey study. But among the three studies reviewed
here, there was a lack of consistency in the results and dis-
agreement in the efficacy of the interventions. The efficacy of
early interventions and follow-up treatment in PCS patients
after mTBI continues to be a controversial topic. Occupational
therapists should consider more randomized controlled trials
with clear definitions of mTBI and PCS. The use of holistic
outcome measures is needed to evaluate the effectiveness of
the suggested treatment approaches in order to assist brain-
injured patients to better manage their residual symptoms so
that they can return to their pre-injury level of functioning as
much as possible and minimize the negative effects on their
quality of life and wellbeing.
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